Effect of massive obesity on low and high density lipoprotein binding to human adipocyte plasma membranes.
Adipose tissue is a major cholesterol storage organ in man, and turnover of this slowly exchangeable pool is dependent on low and high density lipoproteins which deliver and remove cholesterol from this site. To determine whether lipoprotein binding is altered in the obese state, we examined the binding of low density lipoprotein (LDL) and high density lipoprotein (HDL2 and HDL3) to purified adipocyte plasma membranes obtained from omental fat depots of massively obese patients (BMI greater than 40 kg/m2) and lean subjects. The specific binding and uptake of 125I-HDL2 and 125I-HDL3 were greater for obese than for lean adipocytes. Scatchard analysis of binding studies using purified adipocyte plasma membranes and varying amounts of labeled HDL2 or HDL3 demonstrated a higher binding affinity (lower Kd) for HDL2 and higher binding capacity (Bmax) value for both HDL2 and HDL3 in obese as compared to lean. 125I-LDL specific binding was somewhat lower in obese than in lean membranes but this difference was not statistically significant. The cholesterol content of isolated omental adipocytes expressed on a cellular basis or as the cholesterol/triglyceride ratio (mg chol/g of lipid) were similar in the obese and lean subjects. Furthermore, 125I-LDL, 125I-HDL2 or 125I-HDL3 specific binding did not correlate with cellular cholesterol content or with cholesterol/triglyceride ratio. These findings indicate that lipoprotein binding to adipocytes is altered in obesity and is characterized by up-regulation of HDL (particularly HDL2) binding with little change in LDL binding. We conclude from this study that obesity has a profound effect on the expression of HDL binding sites in human adipocytes and that LDL and HDL binding in fat cells are regulated differently.